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Results 
Group Age (years) Training age (years) 
Time (s) Velocity (m/s) Points2) 
Hurdlers  
(n = 60) 
Students  
(n = 60)1) 
21.0 ± 2.5 
 
21.3 ± 2.1 
5.0 ± 2.3 
 
untrained 
- 
 
17.4 ± 0.3 
- 
 
6.3 ± 0.3 
   1011.0 ± 103.1*** 
 
620.3 ± 105.8 
110 m hurdlers  
(n = 30) 
400 m hurdlers  
(n = 30) 
21.1 ± 3.1 
 
20.9 ± 1.8 
5.4 ± 2.8 
 
4.5 ± 1.6 
14.5 ± 0.8 
 
52.9 ± 2.1 
7.6 ± 0.4 
 
7.6 ± 0.3 
          1014.0 ± 118.7 
 
          1008.0 ± 86.7 
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Parameter Area 110 m hurdles 400 m hurdles 
Stature (cm) World
1) 
Poland 
186.9 ± 5.8 
185.2 ± 3.5 
              184.4 ± 4.9** 
              183.5 ± 4.8 
Body mass (kg) World
1) 
Poland 
  78.3 ± 4.7 
  77.0 ± 5.9 
                76.9 ± 5.1 
74.4 ± 4.9a 
BMI World
1) 
Poland 
  22.4 ± 1.4 
  22.4 ± 1.3 
                22.6 ± 1.0 
                22.1 ± 0.9 
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Variable Hurdlers (n = 60) 
Students 
(n = 60) 
110 m hurdles (n = 
30) 
400 m hurdles 
(n = 30) 
Stature (cm) 
Leg length (cm) 
Trunk length (cm) 
Arm length (cm) 
Thigh length (cm) 
Calf length (cm) 
Foot length (cm) 
184.3 ± 4.3*** 
 97.7 ± 3.9** 
 53.2 ± 2.8 
 81.4 ± 4.9** 
 45.5 ± 6.6*** 
 45.0 ± 2.4*** 
 27.7 ± 1.1*** 
   177.3 ± 6.4 
 88.8 ± 4.2 
 55.8 ± 3.1 
 79.4 ± 3.3 
 41.8 ± 2.8 
 40.3 ± 2.7 
 26.3 ± 1.3 
      185.2 ± 3.5 
98.1 ± 3.4 
53.9 ± 3.0 
81.5 ± 2.9 
46.2 ± 2.7 
45.0 ± 1.9 
27.8 ± 0.9 
    183.5 ± 4.8 
97.4 ± 4.4 
52.5 ± 2.5 
81.4 ± 6.4 
44.7 ± 2.8 
45.0 ± 2.8 
27.6 ± 1.2 
Biacromial breadth (cm) 
Transverse chest (breadth) (cm) 
Chest depth (cm) 
Biiliocristal breadth (cm) 
      40.6 ± 1.9* 
      29.1 ± 1.6 
      19.2 ± 1.6*** 
      28.8 ± 1.1 
 39.6 ± 1.6 
 28.3 ± 2.0 
 20.7 ± 1.6 
 29.6 ± 1.5 
40.9 ± 1.8 
28.9 ± 1.5 
19.3 ± 1.6 
29.1 ± 1.3 
40.2 ± 1.9 
29.3 ± 1.7 
19.2 ± 1.6 
28.5 ± 1.6 
Chest girth (cm) 
Hip girth (cm) 
Abdominal girth (waists) (cm) 
Arm girth (cm) 
Thigh girth (cm) 
Calf girth (cm) 
      96.4 ± 4.2 
      95.8 ± 3.7 
      78.6 ± 3.5 
      27.9 ± 1.8** 
      57.0 ± 2.8* 
      38.0 ± 1.6* 
 95.2 ± 6.0 
 94.2 ± 4.2 
 79.8 ± 4.1 
 29.1 ± 2.3 
 55.8 ± 2.2 
 37.3 ± 2.1 
95.0 ± 4.8 
96.4 ± 4.5 
78.2 ± 3.8 
27.9 ± 2.1 
57.0 ± 3.3 
38.3 ± 1.7 
  97.7 ± 3.0a 
95.2 ± 2.6 
79.1 ± 3.1 
27.9 ± 1.6 
57.0 ± 2.1 
37.8 ± 1.6 
Subscapular skinfold (mm) 
Triceps skinfold (mm) 
Abdominal skinfold (mm) 
Arm skinfold (mm) 
Chest skinfold (mm) 
Front skinfold (mm) 
Calf skinfold (mm) 
Suprailiac skinfold (mm) 
Sum of 7 skinfold (mm) 
        7.5 ± 1.4 
        5.4 ± 1.4** 
        5.9 ± 1.6** 
        7.0 ± 1.7 
  7.3 ± 2.1*** 
        5.2 ± 1.8 
        7.7 ± 3.4 
      46.0 ± 8.4 
 7.6 ± 1.9 
 6.3 ± 2.0 
 8.4 ± 3.0 
 7.8 ± 2.4 
 9.3 ± 3.1 
 5.1 ± 1.5 
      6.6 ± 2.8 
48.1 ± 11.1 
  7.7 ± 1.8 
  5.3 ± 1.5 
  6.3 ± 1.8 
  7.4 ± 1.9 
  7.6 ± 2.2 
  5.2 ± 1.9 
  8.1 ± 3.7 
  47.6 ± 10.9 
  7.3 ± 1.2 
  5.4 ± 1.4 
  5.6 ± 1.3 
  6.6 ± 1.5 
  7.0 ± 2.0 
  5.1 ± 1.7 
  7.2 ± 3.1 
      44.2 ± 8.6 
Biepicondylar humerus (cm) 
Biepicondylar femur (cm) 
7.4 ± 0.5** 
9.9 ± 0.4** 
7.2 ± 0.5 
9.2 ± 0.4 
  7.5 ± 0.5 
        10.0 ± 0.5 
        7.3 ± 0.4 
        9.8 ± 0.4 
Body mass (kg) 
Body fat (%) 
Body fat (kg) 
Lean body mass (%) 
Lean body mass (kg) 
Muscle mass (%) 
Muscle mass (kg) 
Body mass index 
     75.7 ± 5.5 
8.5 ± 1.4*** 
6.4 ± 1.2*** 
     91.5 ± 1.4*** 
     69.3 ± 5.1*** 
     64.6 ± 4.3*** 
     48.9 ± 5.2*** 
     22.3 ± 1.1*** 
    74.2 ± 7.5 
    13.2 ± 2.0 
9.9 ± 2.1 
    86.8 ± 2.0 
    64.4 ± 6.1 
    42.4 ± 2.9 
    31.5 ± 3.9 
    23.6 ± 1.9 
        77.0 ± 5.9 
  8.6 ± 1.6 
  6.6 ± 1.4 
        91.4 ± 1.6 
        70.4 ± 5.7 
        63.8 ± 4.2 
        49.2 ± 6.1 
        22.4 ± 1.3 
      74.4 ± 4.9 
        8.3 ± 1.2 
        6.2 ± 1.0 
      91.7 ± 1.2 
      68.2 ± 4.5 
      65.4 ± 4.2 
      48.7 ± 4.3 
      22.1 ± 0.9 
Endomorphy 
Mesomorphy 
Ectomorphy 
       1.9 ± 0.7 
       3.5 ± 0.8* 
       3.8 ± 0.6** 
1.9 ± 0.7 
3.9 ± 1.1 
2.8 ± 1.0 
  2.0 ± 0.7 
  3.7 ± 0.8 
  3.7 ± 0.7 
        1.9 ± 0.6 
        3.4 ± 0.7 
        3.8 ± 0.6 
 
(<)  	
 		 	 			  		 			
	
,-)).
('K8 .-$A' 
!- 4$(2,)'
%'K575 
!- -
/
-1
<-
$(22&'
!
.
-..
8-<
47
-7
-Q*/>&	&#QQ*/>&	&(QQQ*/>&	&&(
!
.
-..
8-<
((&
+&&*547K/>&	&#
$/>&	&&('	4-7
-44!4/
-!
 .-:
8 7-@B$/>&	&&('	4
<
 !
.
-..
8-<
-4! 7/
 .47
@B?@
575	
4 5- -/ .47
-4 
- 
4 < 5..
	4
 5 /4 5*
/ 

-<-45$(	2T&	,'87--447
4!
.
- <5 5 /4$/>&	&('	
4 4476 5- -/<(	2K"	#K
"	3	4((&*54744!45 5 /4
 5/ 

--4
-4/
-
-4+&&*547
$"	,T&	3:	"	+T&	,'87--4..
<

 ----!
.
-$8"'	
 	 
				 
  !"#$%&&"'(")*+,
+(
#)%#  )&%
4 - 
8-<
-447/. *
5
 $/ 
-' 
 - 
-4 / 5-
 5-
8  5/ - 
/5-/*

-
8+	
44!4-$/>&	&&('- 
4/. -4
! 7/<4 $
=)&'< 8:. 
575
!$&	)%'A?@$&	#"'-4!4
!-4$&	+2'--7$&	+3'5!-4$&	+)'8 
5$&	+#'
-
:4-8-4$&	+('	
5/ -
- 8   5/ - 
 /5- . 
47-4- 
-  .!
.

!-4$=&	+&	:	&	"+	/>&	&#'
5
575
 .-4!4
. $=*&	""	/>&	&('	
4<
 !
.
- - 
8-<


!-48-4
!-4:8
47/*
. 5
	
@-<
-4-< ! 7/ .47!
.*

-4!4:7< 8:
-4((&*5
7

	45 -5/ -
-$/>&	&&('
-4 *
/ 5-/5-
.7

!/. 5

-4
((&*547
!:
-<. 7

575
$&	,%'?@$&	)3'--7$&	)+'-4!4
5
!-4$&	)%
&	#)'
8 5$&	#,'	

-4! 7/ .+&&*547!
.
- - 

$/>&	&#'< 8-

.::8$--7
.  -
!-44-8-48/ 
4757

575'	
( ") 	 		 	

  		  		  	 			
 	"  )
Parameters Hurdlers (n = 60) 
Students 
(n = 60) 
110 m hurdles 
(n = 30) 
400 m hurdles 
(n = 30) 
Stature (cm) 
Leg length (cm) 
Trunk length (cm) 
Arm length (cm) 
Thigh length (cm) 
Calf length (cm) 
Foot length (cm) 
 0.48*** 
 0.40** 
 0.04 
-0.05 
 0.19 
 0.34** 
 0.28 
 0.05 
-0.11 
 0.07 
 0.07 
-0.11 
 0.07 
 0.14 
 0.64*** 
 0.54** 
 0.33 
-0.07 
 0.30 
 0.41* 
 0.23 
 0.37* 
 0.25 
-0.11 
-0.05 
-0.01 
 0.32 
 0.39* 
Biacromial breadth (cm) 
Transverse chest (breadth) (cm) 
Chest depth (cm) 
Biiliocristal breadth (cm) 
 0.26* 
 0.41*** 
 0.25 
 0.16 
 0.00 
 0.18 
 0.04 
 0.02 
 0.34 
 0.38* 
 0.26 
 0.23 
 0.15 
 0.46* 
 0.22 
 0.02 
Chest girth (cm) 
Hip girth (cm) 
Abdominal girth (waists) (cm) 
Arm girth (cm) 
Thigh girth 
Calf girth (cm) 
 0.31* 
 0.31* 
 0.43** 
 0.46*** 
 0.49*** 
 0.29* 
-0.06 
 0.06 
 0.06 
 0.03 
 0.04 
 0.06 
 0.33 
 0.37* 
 0.50** 
 0.56*** 
 0.62** 
 0.47** 
 0.33 
 0.14 
 0.10 
 0.25 
 0.20 
 0.03 
Triceps skinfold (mm) 
Abdominal skinfold (mm) 
Front thigh skinfold (mm) 
Calf skinfold (mm) 
Sum of 7 skinfold (mm) 
-0.10 
-0.21 
-0.33** 
-0.24 
-0.17 
-0.26* 
-0.14 
-0.10 
-0.36** 
-0.20 
-0.03 
-0.21 
-0.35 
-0.27 
-0.16 
-0.20 
-0.25 
-0.33 
-0.20 
-0.23 
Biepicondylar humerus (cm) 
Biepicondylar femur (cm) 
 0.10 
 0.25 
 0.14 
 0.08 
-0.08 
 0.19 
 0.39* 
 0.31 
Body mass (kg) 
Body fat (%) 
Body fat (kg) 
Lean body mass (%) 
Lean body mass (kg) 
Muscle mass (%) 
Muscle mass (kg) 
Body mass index 
 0.45*** 
-0.15 
 0.03 
 0.15 
 0.48*** 
-0.14 
 0.62*** 
 0.21 
 0.02 
-0.42*** 
-0.32* 
 0.42*** 
 0.06 
 0.15 
 0.09 
 0.01 
 0.57*** 
-0.14 
 0.11 
 0.14 
 0.68*** 
-0.38* 
 0.72*** 
 0.33 
 0.26 
-0.19 
-0.07 
 0.19 
 0.30 
 0.11 
 0.42* 
-0.04 
Endomorphy 
Mesomorphy 
Ectomorphy 
Body mass index 
-0.06 
 0.00 
 0.01 
 0.21 
-0.03 
 0.06 
 0.02 
 0.01 
-0.04 
-0.05 
-0.11 
 0.33 
 0.04 
 0.23 
 0.06 
-0.04 
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Factor 
Variables 
  11) 2 3 
Stature 
Trunk length 
Arm length 
Thigh length 
Calf length 
Foot length 
Biacromial breadth 
Transverse chest breadth 
Chest depth 
Biiliocristal breadth 
Chest girth 
Hip girth 
Abdominal girth  
Arm girth 
Thigh girth 
Calf girth 
Subscapular-skinfold 
Triceps skinfold 
Abdominal skinfold 
Chest skinfold 
Front thigh skinfold 
Calf skinfold 
Suprailiac skinfold 
Biepicondylar humerus 
Biepicondylar femur 
Body mass 
.31 
-.12 
.12 
.31 
.14 
.02 
.30 
.54 
.26 
.64 
  .832) 
.69 
.65 
.78 
.83 
.80 
.36 
.15 
.09 
.34 
-.05 
-.22 
.15 
.41 
.40 
.69 
-.18 
.54 
.01 
-.35 
.03 
-.13 
-.22 
-.38 
.09 
.16 
-.41 
-.04 
.16 
.08 
.05 
.15 
.64 
.53 
.75 
.69 
.74 
.79 
.83 
.22 
-.29 
.00 
.81 
.24 
-.42 
.22 
.75 
.79 
.46 
.32 
.22 
.63 
-.02 
.08 
.11 
.05 
.15 
.08 
-.13 
-.17 
-.11 
-.06 
-.06 
.12 
.05 
.43 
.41 
.55 
Common variance 20.5% 17.7% 14.2% 
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Dependent 
variable Intercept Independent variables R R
2 S.E. (points/s) F P 
y1 
y1 
y1 
y1 
-820.95 
-1036.66 
-1276.07 
-1076.99 
+ 0.320x1 + 0.369x2 – 0.31x6 
+ 0.296x1 + 394x3 – 0.31x6 
+ 0.360x1 + 0.334x5 – 0.28x6 
+ 0.295x1 + 0.391x3 – 0.22x7 
.65 
.66 
.64 
.62 
.43 
.44 
.41 
.39 
80.19 p. 
79.30 p. 
81.27 p. 
82.78 p. 
13.81 
14.53 
12.96 
11.81 
0.001 
0.001 
0.001 
0.001 
y2 
 
y2 
-2557.35 
 
-2058.11 
+ 0.469x1 + 0.438x2 – 0.12x7 
 
+ 0.359x1 + 0.442x3 – 0.15x6 
.77 
 
.75 
.59 
 
.56 
80.09 p. 
   /0.55 s 
83.18 p. 
   /0.56 s 
12.55 
 
11.00 
0.001 
 
0.001 
y3 
 
y3 
-539.59 
 
-579.20 
+ 0.341x1 + 0.235x5 – 0.38x6 
 
+ 0.355x1 + 0.178x4 – 0.33x6 
.57 
 
.55 
.32 
 
.30 
75.21 p. 
   /1.83 s 
76.47 p. 
    /1.86 s 
4.17 
 
3.74 
0.05 
 
0.05 
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